Changes in MM-CK conformational mobility upon formation of the ADP-Mg(2+)-NO(3)(-)-creatine transition state analogue complex as detected by hydrogen/deuterium exchange.
In the presence of ADP, Mg(2+), creatine, and the planar nitrate ion, creatine kinase isoenzymes undergo significant structural changes accompanying the formation of a very stable transition state analogue complex (TSAC). We have compared, by using hydrogen/deuterium exchange followed by proteolysis of the labeled enzyme and mass spectrometric analysis of the peptic peptides, the backbone dynamics fluctuations of the free enzyme and those of the TSAC. In most peptides, exchange is not affected by ligand binding, except that observed in seven areas located in or at the entrance to the active site, where some protection is detected. On the basis of a comparison with the three-dimensional structures of free or liganded guanidino kinases, four of these peptides (residues 54-72, 226-234, 287-311, and 315-333) can be considered part of the substrate binding site. The other three (residues 162-186, 193-201, and 202-224) are not directly involved in the binding of substrates and are located in a dynamic domain, which allows the enzyme to properly align the substrates for optimal catalysis.